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Introduction  
Resection of the maximum amount of 
tumoral tissue while preserving the 
function of the brain within or neighboring 
the tumor region established itself as a 
fundamental goal of modern oncologic 
neurosurgery. Maximal safe removal of the 
tumoral tissue has been documented 
extensively as a major prognostic factor for 
patients with glioblastoma (8). As such it 
became imperative for the oncologic 
neurosurgeon to be able to identify reliably 
the functional structures, cortical, 
subcortical, and vascular both 
preoperatively and in the operating room 
(5).  
Mapping the eloquent areas of the brain 
has become a well-established technique 
using the intraoperative electrophysiology, 
with reliable methods and results (9,10,11). 
As well, preoperative mapping of the same 
areas using functional MRI and/or 
magnetoencephalography (MEG) has given 
clinically useful results in experienced hand 
(2, 3). However these methods do not 
provide any information about the white 
matter tracts that may be affected by 
invasive, intrinsic brain tumors. The 
advances in diffusion-tensor (DT) imaging 
techniques have been used to map white 
matter tracts in the normal brain (1, 4).  
Methodology 
The aim of our paper is to demonstrate 
the role of DT imaging in preoperative 
mapping of white matter tracts in relation 
to cerebral neoplasms and the way it can 
influence the operative decision in our 
practice. We discuss as well the methods 
used intraoperatively to identify and 
recognize functional areas and neighboring 
white matter tracts in the cases with 
glioblastoma (6, 7, 8). Ten patients 
suffering from this brain malignancy within 
or neighboring eloquent cortical areas 
underwent DT imaging examinations prior 
to tumor excision. Anatomical information 
about white matter tract location, 
orientation, and projections was obtained in 
every patient. Depending on the tumor type 
and location, evidence of white matter tract 
edema (one patient), infiltration (one 
patient), displacement (five patients), and 
disruption (three patients) could be assessed 
with the aid of DT imaging in each case. 
Diffusion-tensor imaging allowed for 
visualization of white matter tracts and was 
found to be beneficial in the surgical 
planning for patients with intrinsic brain 
tumors.  
Conclusion 
Our report is both a general and 
personal. In the first part we analyze the 
decision making process and protocol in the 
era of complex preoperative planning, 
microsurgery, ultrasound aspiration, 
neuronavigation, awake craniotomy, and 
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white matter tracts stimulation techniques 
in the surgical treatment of these cases. We 
present our experience using these 
technologies in combination with 
tractography in the treatment of 10 
glioblastoma cases, affecting eloquent areas 
of the brain. The data strongly suggests that 
using both pre and intraoperative functional 
techniques improves significantly the 
results in terms of postoperative 
neurological status allowing for a safe 
maximal tumor removal. 
References 
1.  Handler T, et. Al. Delineating gray and white matter 
involvement in brain lesions: three-dimensional 
alignment of functional magnetic resonance and 
diffusion-tensor imaging.  J Neurosurg 99:1018–1027, 
2003. 
2. Kim P., Singh M.S. Functional magnetic resonance 
imaging for brain mapping in neurosurgery. Neurosurg. 
Focus, 15(1):1-7, 2003. 
3. Kober H, Nimsky C, Möller M, Hastreiter P, 
Fahlbusch R, Ganslandt O. Correlation of sensorimotor 
activation with functional magnetic resonance imaging 
and magnetoencephalography in presurgical functional 
imaging: a spatial analysis. Neuroimage, 14(5):1214-28, 
2001. 
4. Krings T, Reinges MHT, Thiex R, Gilsbach JM, 
Thron M. Functional and diffusion-weighted magnetic 
resonance images of space-occupying lesions affecting 
the motor system: imaging the motor cortex and 
pyramidal tracts. J Neurosurg 95:816–824, 2001. 
5. Lehericy S, Duffau H, Cornu P, et al: 
Correspondence between functional magnetic 
resonance imaging somatotopy and individual brain 
anatomy of the central region: comparison with 
intraoperative stimulation in patients with brain tumors. 
J Neurosurg 92:589–598, 2000 
6. Martino, J., Taillandier, L., Moritz-Gasser, S., 
Gatignol, P., Duffau, H. Re-operation is a safe and 
effective therapeutic strategy in recurrent WHO grade II 
gliomas within eloquent areas. Acta Neurochir. 
151(5):427-36; discussion 436, 2009. 
7. McDonald JD, Chong BW, Lewine JD, et al: 
Integration of preoperative and intraoperative functional 
brain mapping in a frameless stereotactic environment 
for lesions near eloquent cortex. Technical note. J 
Neurosurg 90:591–598, 1999 
8. McGirt M.J., Chaichana K.L., Gathinji M., Attenell 
F.J., Than K., Olivi A., Weingart J.D., Brem H., 
Quiñones-Hinojosa A. Independent association of 
extent of resection with survival in patients with 
malignant brain astrocytoma. J Neurosurg 110:156–162, 
2009 
9. Meyer, B. Introduction: Surgery of limbic and 
paralimbic gliomas. Neurosurg Focus 27 (2):E1, 2009. 
10. Plaza, M., Gatignol, P., Leroy, M., Duffau, H. 
Speaking without Broca's area after tumor resection. 
Neurocase, Mar 9:1-17, 2009. 
11. Von Lehe, M., Schramm, J. Gliomas of the cingulate 
gyrus: surgical management and functional outcome. 
Neurosurg Focus 27 (2):E9, 2009. 
 
